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Can we construct a mercury budget in the forest?
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------- Sources ------- >
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Site ; Site Location ; Dominant Species . ng g'l Hg concent
: ‘ - Foliage*® | Branches* | Bole*

S1 I Gainesville, FL Slash and longleaf pine | 27+17 | 2036 l 211 |
: | White and black oak, § : 5
S2 ! OakRidge, TN . hickories, and red maple 882 | 1315 : 242
White oak, mixed oaks, and
S3 | Ashland, MO - hickories 267 | 41
S4 i Little Valley, Jeffrey pine 1943 i 2145
S5 IthtIe Valley, NV - ] Manzanita, snowbrush 98 -] Shrub
6 : Marysville, CA ' Blue oak, foothill pine L 27417 | 1047
S7  : Truckee, CA . Jeffrey pine, white fir . 19%2 2135
S8 I Truckee, CA ] Jeffrey pine, white fir | 30%18 | 1115
Subalpine fir, Engelmann i
S9 _N_l\_N_Q;_B_l_d.ge_,_ CO . spruce, lodgepole pine 2§_i.1.§m; 57437 <dl
S10 : Hart, Ml | Sugar maple 3242 1 8% |i «dl
5 ' Red maple, American : :
; . beech, paper birch, eastern ;
S11 ' Bartlett, NH - hemlock 4114 413 < dl
: . Red spruce, eastern §
$12 : Howland, ME . hemlock . 23#14 | 10#3 )\ «<«dl /!
S13 : Thompson Forest, WA : Douglas fir C1243 0 130 i\ <dl /!
514 | Thompson Forest, WA | Red alder | 488 | 19t6 | \2tY/ |

o = . .- i AK - s = - ’ r o - . a - - 1T A 2 .=

Obrist et al., 2011
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Testing If we can detect Hg in wood samples

Concentration of 1-2 ng g1
Hg in wood or less



Analvtical methods for analyzina mercury
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Sample analysis
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Seed Grant

2014 2015

1. Develop an appropriate method to detect Hg in wood samples
2. Quantify concentrations and pools of Hg In trees



Wood Hg concentration (ng g™')
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Concentration of Hg in replicated wood samples (ng g'1)
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Yang Yang, Ruth Yanai, Mario Montesdeoca, Charles Driscoll. 2017. Measuring mercury in wood: challenging but important.
International Journal of Environmental Analytical Chemistry, 97(5), pp.456-467

1. Freeze drying and oven-drying at 65 °C were appropriate
2. Oven-drying at 103 °C resulted in Hg losses

3. Alir-dried samples should be analyzed with caution

4. Using a Milestone DMA 80 direct Hg analyzer can detect
Hg in wood samples



Quantify concentrations and pools of Hg In trees
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Processing in the laboratory

Clean samples




Concentrations of Hg in foliage, bark and wood
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Results—Hg In foliage
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Results—Hg in bole bark
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Results—Hg in bole wood BE American beech
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Results—Content of Hg
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Yang Yang, Ruth Yanai, Charles Driscoll, Mario Montesdeoca and Kevin Smith. 2018. Concentrations and content of mercury in
bark, wood, and leaves in hardwoods and conifers in four forested sites in the northeastern USA. PL0oS ONE. 13(4): e0196293.

1. Conifers usually had higher Hg concentration than
hardwood species in bark and foliage but not in wood

2. Aboveground Hg pools cannot explain the missing
pool in conifer stands compared to hardwood stands

3. Wood Is important!!

Bark and bole wood contained more Hg than foliage
Always true in hardwood stands but not in conifer stands



Wet&dry deposition

Transpiration “0-1 - 7 g m™
1.7 - 9.2 ug m=
4
Soils 9,000-22,000 pg m-2
A, 4
B@ches 1-69 pg m erfall
P -2
Wood  1-54 pg m2 N l S8 g m
Y | Thrqug fa
F age 1-43 g m2 6.9-18.2 4 > Runoff
Bark 1-33 pg m2 - ~ 0.25-0.86 ug m
m} Root flux
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Throughfall collection Soll solution collection
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3% ng m2 day! of Hg® emitted
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Precipitation
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Yang Yang, Linghui Meng, Ruth D. Yanai, Charles T. Driscoll, Mario Montesdeoca, Pamela Templer, Lindsey Rustad and Heidi
Absbjornsen. Climate change may worsen mercury pollution in northern hardwood forests. IN PREPARATION

1. The warming experiment
Increased Inputs of Hg into forest soils from litterfall

Increased outputs through soil Hg evasion

2. The simulated ice storm
decreased Inputs of Hg into forest soils from litterfall and

throughfall
Increased outputs through soil Hg evasion and leaching in soll
solution

Climate changes are likely to exacerbate Hg pollution by
releasing Hg sequestered In forest solls.
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Nina Schoch, Yang Yang, Ruth Yanai, David Evers and Valerie Buxton. Spatial pattern and temporal trends in mercury
concentrations from 1998 to 2016 in Adirondack loons (Gavia immer): Has this top predator benefitted from Hg emission
controls? IN PREPARATION

1. Fish have benefited from controlled Hg emission
2. Common loons have not benefited yet

3. Younger loons received benefits earlier than older loons
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